Objective: We sought to investigate the experiences of general practitioners (GPs) with an electronic decision support tool to reduce inappropriate polypharmacy in older patients (the PRIMA-eDS [Polypharmacy in chronic diseases: Reduction of Inappropriate Medication and Adverse drug events in older populations by electronic Decision Support] tool) in a multinational sample of GPs and to quantify the findings from a prior qualitative study on the PRIMA-eDS-tool. Materials and Methods: Alongside the cluster randomized controlled PRIMA-eDS trial, a survey was conducted in all 5 participating study centers (Bolzano, Italy; Manchester, United Kingdom; Salzburg, Austria; Rostock, Germany; and Witten, Germany) between October 2016 and July 2017. Data were analyzed using descriptive statistics and chi-square tests.
INTRODUCTION
Polypharmacy (the concurrent use of several drugs) 1 is increasing worldwide, especially in highly developed countries, due to the aging population 2 and multimorbidity. 3 Physicians often treat each disease of their patient according to disease-specific guidelines, which results in cumulating medications as these guidelines usually do not take multimorbidity into account. 4 Even though polypharmacy may be necessary and appropriate in some cases, 5 it increases the risk of medication errors and adverse effects. 6, 7 To optimize prescribing in patients affected by polypharmacy, regular medication reviews are deemed necessary. 5 Computerized decision support systems (CDSSs) have the potential to improve prescribing in older, multimorbid people by minimizing risks associated with the use of multiple drugs. 8 One such CDSS is the PRIMA-eDS (Polypharmacy in chronic diseases: Reduction of Inappropriate Medication and Adverse drug events in older populations by electronic Decision Support) tool. The PRIMA-eDS tool was developed to support general practitioners (GPs) in treating their older, multimorbid patients. It is currently being tested in an European multicenter cluster randomized controlled trial (RCT) including patients 75 years of age and taking at least 8 drugs. The intervention consists of a comprehensive medication review (CMR) that is provided by the PRIMA-eDS tool to GPs of the intervention group of the trial.
Of course, providing access to a CDSS does not implicate its use. 9 Thus, it is important to evaluate factors influencing the use of the PRIMA-eDS tool alongside the investigation of its effectiveness. Recently, we carried out a qualitative study with an exploratory design. To check the relevance of the qualitative findings and quantify them, we conducted a survey with all GPs participating in the intervention group of the PRIMA-eDS trial. These are the only GPs currently using the tool.
Furthermore, we wanted to investigate GPs' experiences in a multinational sample, as the use of the PRIMA-eDS tool might vary between GPs from different countries due to different cultures and healthcare systems.
The specific aims of this survey are the following:
• To assess the level of adoption of the PRIMA-eDS tool (within the PRIMA-eDS RCT). • To assess GPs' opinions about the content of the CMR and their experience with it. • To evaluate and quantify to what extent factors hinder GPs from realizing recommendations provided by the PRIMA-eDS CMR. • To determine the percentage of the study GPs that are likely to implement the PRIMA-eDS tool in daily practice routine in the future. • To investigate the prerequisites for widespread implementation of the PRIMA-eDS tool among GPs. • To examine whether there are country-specific differences in the answers provided by the GPs regarding the extent of usage of the PRIMA-eDS tool and barriers to deprescribing.
MATERIALS AND METHODS

Participants and procedure
The PRIMA-eDS tool is currently only used within the PRIMA-eDS trial and cannot be accessed outside of the study. We invited all GPs from the intervention group (all of them had access to the CMR) of the PRIMA-eDS trial (n ¼ 176) by letter, fax, or email to participate in the survey. The survey was administered online or via paper (fax or letter) between October 2016 and July 2017 with several reminders sent during that period. At the time of the survey, the GPs had been using the CMR for 1-2 years. Participation was voluntary and there were no incentives to participate in the survey.
Context of the intervention
Participating study centers of the PRIMA-eDS trial are Rostock and Witten in Germany, Salzburg in Austria, Bolzano in Italy, and Manchester in the United Kingdom. The PRIMA-eDS tool aims to reduce inappropriate and non-evidence-based polypharmacy in older and chronically ill people by performing a CMR. GPs of the intervention group had access to the CMR, whereas the control group GPs performed care as usual. More information on the PRIMA-eDS trial can be obtained in the study protocol. 10 The PRIMA-eDS trial includes 3904 patients and 359 GPs. 11
Intervention (PRIMA-eDS tool)
The intervention included the use of the PRIMA-eDS tool, which was developed as part of the European Union-funded project PRIMA-eDS (for details of the project see, www.prima-eds.eu). The tool provided recommendations for drug discontinuation or modification. The PRIMA-eDS tool was supposed to be used at the GP practice during a routine appointment with all study patients at 4 time points (baseline and after 8, 16, and 24 months). Additionally, there was the option to use the PRIMA-eDS tool at any other point during the trial. The PRIMA-eDS tool consisted of 2 parts, the electronic case report form and the CMR. First, relevant patient data (diagnoses, current medications, symptoms, anthropometric measurements, and laboratory values) had to be entered into the electronic case report form to analyze and generate a CMR providing advice for drug discontinuation or modification. Table 1 depicts the components of the CMR and the data sources used. Figure 1 shows excerpts from the CMR. The PRIMA-eDS tool was web based and could be used at any computer with internet access. The CMR was generated on the screen and could also be saved as a PDF and printed. The CMR was intended to support clinical decision-making and not as a substitute for clinical guidelines or clinical judgement. GPs were trained on how to use the PRIMA-eDS tool, and could seek help via a support hotline provided by each study center.
Questionnaire
The questionnaire (see Supplementary Appendix 1) was developed incorporating the results of a prior qualitative investigation conducted with 21 GPs of the intervention group cohort of Witten, Germany. This qualitative study had explored the usage of the PRIMA-eDS tool and the adoption of the recommendations provided by the PRIMA-eDS CMR. 21 The questionnaire had the aim to quantify the results of the qualitative interviews in a larger multinational sample. Therefore, questions and answer options included in the survey were formulated from the main interview results. The survey enquired about the use of and attitudes toward the CMR, its recommendations, and future use. Besides, demographic data of the participating GPs were gathered. Attitudes were assessed with a 5-point Likert-type scale and additionally respondents had the option to answer "don't know." The questionnaire was piloted by 2 physicians and modified according to their feedback. The questionnaire was developed in German and forward-backward translated into English and Italian.
Statistical analysis
We used descriptive statistics to describe the study sample and the GPs' answers to the questions applying mainly cross tabulation analysis. Chi-square tests were used to test for statistical significance of group differences if applicable. To check for country-specific differences regarding GPs' attitudes toward the CMR, we compared the results of all Likert-type scales using chisquare statistics. Two-sided tests were used and a significance level of a ¼ .05 was applied. Data were analyzed using the statistical software SPSS version 24. 
RESULTS
Characteristics of respondents
In total, 160 of 176 questionnaires were returned from GPs in Austria, Italy, Germany, and the United Kingdom (response rate 91%). Most questionnaires were filled in completely. The n values are reported if there were missing data. Characteristics of the GPs are presented in Table 2 .
Adoption of the PRIMA-eDS tool
At the time of the survey, 18% of the GPs had conducted the CMR for all study patients, as well as additional medication reviews not required according to the protocol of the RCT. Sixty percent had conducted all the CMRs for their study patients as required by the study protocol of the RCT, and 18% for only some of the study patients but not all. Four percent did not answer the question.
GPs did not always follow the recommendations of the CMR. The average numbers of drugs discontinued according to the GPs' estimate are presented in Table 3 . Only 20% of the GPs who discontinued medications reported never having to restart a discontinued drug. All others stated that this was necessary: 35% rarely, 37% occasionally, and 8% often.
Of the participating GPs, 66% responded that they had discussed the recommendations with their patients, 30% discussed the recommendations to some extent, and 4% did not discuss the recommendations at all. Out of those who discontinued medication, 74% said that they discussed the recommendations with their patients, with 26% discussing the recommendations to some extent. Out of those who continued prescribing the complete medication despite the recommendations of the tool, 48% had discussed the recommendations with their patients, 40% to some extent, and 12% not at all. The 4% that did not discuss recommendations with the patients did not follow any of the recommendations of the CMR to discontinue a drug.
Attitude toward the CMR
Respondents judged the CMR to be informative (82%), easy to understand (70%), useful (69%), and clear (62%) (details see Figure 2 ).
Recommendations were perceived as reliable by 76% of the respondents, as appropriate by 60%, and as practicable by 46%. Eighteen percent stated that the recommendations were phrased too tentatively (details see Figure 3 ). Figure 4 outlines to what extent the recommendations provided by the CMR supported the GPs in caring for their older polypharmacy patients. The majority of the GPs agreed or strongly agreed that the recommendations increased their awareness (85%), helped them to make informed decisions (68%), and assisted them in making treatment decisions on patients outside the study (62%). Forty-six percent of the GPs agreed or strongly agreed that the PRIMA-eDS tool serves to improve doctor-patient communication, and 33% agreed or strongly agreed that it helps to better communication with other specialists.
Barriers to implement recommendations
Respondents rated the following aspects as barriers to implementing the recommendations of the CMR: the perceived necessity of the medication (69%), prior trial of suggested alternative medications (54%), and another specialist being involved in prescribing the medication (35%). Only a minority of the GPs considered the patients' attitude, for example, patients not wanting to discontinue drugs (28%), the time requirement to make changes in drug treatment and deprescribing (27%), the effort required to make changes to the patients' drug treatment plan (23%), the perceived deviation from standard therapy (21%), doubts about the correctness of the recommendations (7%), or personal scruples (6%), as barriers to implementation of the tool (details see Figure 5 ). Figure 6 shows prerequisites for the future use of the PRIMA-eDS tool in everyday practice. Technical limitations are rated by 93% of GPs as important for the future use of the PRIMA-eDS tool, data security by 86%, and time requirement by 85%. Remuneration is important only for 20% of the GPs. Sixty-five percent said that they would use the CMR in their own practice if it was part of the electronic health record, another 25% would possibly, and 10% would not use the PRIMA-eDS tool.
Future use
Country-specific differences
A statistically significant difference between the countries of the GPs could be detected regarding the extent of CMR usage (P ¼ .001). Germany showed the highest percentage of GPs (23%) who performed CMRs only in some, but not all, of the study patients. GPs in the United Kingdom scored highest (47%) at conducting CMRs not only for all study patients, but also additional CMRs not required for research. Most of the Austrian GPs (79%) completed only the CMRs that were required for the trial. Furthermore, a significant relationship was detected between the GPs perceiving the patient as a barrier to following the recommendations provided by the CMR and country (P ¼ .003). German GPs rated highest at disagreeing (77%), whereas the United Kingdom had the highest Values are n (%) or median (range). GP: general practitioner. The medication review recommendations are... strongly agree agree neither agree nor disagree disagree strongly disagree percentage (62%) of GPs agreeing. Another barrier to implementing the recommendations, which differed significantly between the countries, was time requirement (P ¼ .006). German GPs rated highest (81%) at disagreeing, whereas GPs from the United Kingdom rated highest (52%) at agreeing. Only statistically significant differences between study centers are presented in Table 4 . Barriers that did not differ between the countries were the perceived necessity of the medication, the absence of therapeutic alternatives, deviation to increase my awareness n=157
The recommendations help... strongly agree agree neither agree nor disagree disagree strongly disagree from standard therapy, and prescription of the medication by another specialist (data not shown).
DISCUSSION
The majority of the GPs participating in our survey made use of the PRIMA-eDS tool as proposed by the study protocol and followed at least some recommendations provided by the CMR. Most found the recommendations to be appropriate, reliable, and helpful to make informed decisions, even regarding treatment of patients outside the study. Despite the positive ratings, GPs did not always follow the recommendations due to various reasons such as that the drug was seen as necessary. The most important factor for future use is time requirement, and the majority of GPs would use the CMR in routine care if it was part of their electronic health record. In our survey, the majority of GPs reported that they used the PRIMA-eDS CMR at least to a certain extent, but only few used it extensively, and some apparently did not even use it for all of the study patients. So we have had similar experiences as Clyne et al, 22 who observed in a study in Ireland that GPs did not do all medication reviews as required by the protocol.
The rate of additional CMRs conducted in addition to those required for the study was especially high in the United Kingdom and lowest in Germany. We had instructed the GPs to conduct CMRs at an appointment that would have happened anyway so that no extra visit for the patient needed to be scheduled. However, this might have limited the number of conducted CMRs as well as the usage of the CMR results. Previous research has shown that physicians ignored alerts when this was not the reason for the patients' visit, as often there was not enough time to deal with both. 23, 24 Recommendations provided by the PRIMA-eDS CMR were not always implemented. Disregarding recommendations is common and rates vary per study. A systematic review (SR) on computerized physician order entry systems that include drug safety alerts showed that depending on the kind of alert 27%-96% of alerts were overridden. 25 Clyne et al 22 found that 61% of potentially inappropriate prescriptions were changed, whereas Tamblyn et al 26 reported an implementation rate of only 12%, and Hammar et al 27 reported that only 11% of alerts were followed by physicians.
In this survey, only those GPs that stated to have discussed the recommendations with their patients discontinued drugs, suggesting that patient involvement is central to deprescribing. Even though there is no evidence so far that shared decision-making improves clinically relevant outcomes, 28 it has been shown that pharmaceutical care can be improved. 29 We do not know why GPs did not discuss recommendations at all or only to some extent, but it could be that those GPs wanted to maintain control or did not take the time for discussion. 30 Besides, we do not know how GPs conducted the shared decision-making process, as they can influence with their behavior the extent to which patients are actually involved. 31 In an SR on the usage of CDSSs, Moxey et al highlighted that apart from the integration with workflow, CDSS specific factors such as the CDSS content (ie, relevance, quality, and type of information) and its presentation are factors determining use. 9 Similarly, perceived usefulness, 24 reliability, relevant information, and readability of alerts are enhancing usage, 23 while physicians dislike alerts showing already known or repetitive information. 32 In our study, the overall judgement of usefulness and reliability of the CMR and the recommendations provided was quite positive and should thus support usage. Our results are in a similar range as the CMR judgments reported by Kortteisto et al. 24 Perceived usefulness was judged slightly higher in the PRIMA-eDS tool, and the perceived reliability of the recommendations was almost the same for both. Besides, GPs judged our CMR as informative, appropriate, and easy to understand, increasing their awareness and supporting in making informed decisions. Furthermore, a learning effect seems to have taken place, as many GPs stated that they were able to transfer the recommendations to patients that did not participate in the study.
A further aspect expressed in the prior qualitative investigation was the criticism that the recommendations are phrased too tentatively 21 ; however, this was not confirmed by this quantitative survey.
Deprescribing is "the process of withdrawal of an inappropriate medication, supervised by a healthcare professional with the goal of managing polypharmacy and improving outcomes." 33 In our study, the greatest barrier to deprescribing appeared to be the perceived necessity of the medication when alternative treatments had already been tried. This is also reflected by the fact that less than halve of the GPs perceive the recommendations as practicable. Indeed, Anderson et al 34 reported that poor acceptance of alternatives and limited availability of alternatives are barriers to reducing potentially inappropriate medication.
Furthermore, our GPs stated that specialists are a barrier to implementing recommendations provided by the PRIMA-eDS CMR. Conflicts or disagreement with specialists have previously been described in the literature. 35, 36 Care for multimorbid patients is often not well coordinated and communicated between the various providers. 37, 38 Thus, GPs are not always aware of the specialists' motivation in prescribing and find this information difficult to get. 39 Good communication between GPs and the specialists is therefore important to facilitate deprescribing. 40 GPs mentioned that at times the patient hampered them from deprescribing. The patient as a barrier has also been described previously. 34 Nowadays many GPs recognize that patients' believes and ideas about drug treatment play an important role in the deprescribing process. 41 However, if there are conflicts between the patients' and the physicians' treatment goals this can make treatment decisions more difficult. 35 Patients can have a multitude of reasons why they do not agree with ceasing a medication such as due to fear or due to finding the medication necessary. 42 We found national differences in how far GPs experience the patient as a barrier. In Germany, GPs rarely expressed that patients hindered deprescribing. On the contrary, GPs in the United Kingdom more frequently perceived the patient as a barrier. Schoen et al 38 showed that the percentage of patients who feel that within GP consultations they are encouraged to ask questions and receive in-depth explanations of choices is highest in the United Kingdom compared with Germany. It could be that German GPs have a more paternalistic approach and advise rather than discuss in detail with their patients, thus giving the patient less of a chance to object, which in turn lets them experience the patient less as a barrier.
In the literature, time pressure has been described as hindering deprescribing. 34 Fried et al 35 reported that time and effort needed for decision-making poses a barrier for deprescribing and, similarly, Moen et al 39 reported that time constraints impede patient conversation, leading to medications not being ceased. In our study, more GPs from the United Kingdom thought time to be a barrier to deprescribing than those in other countries. This is interesting, given that the consultations in the United Kingdom are generally longer compared with the other countries involved in this study. An SR of international variations in primary care physician consultation time showed that the mean duration of a consultation in the United Kingdom ranges from 8.65 to 11.7 minutes. In contrast, the mean consultation time is estimated to be 5 minutes in Austria and 7.6 minutes in Germany. 43 Possibly GPs in the United Kingdom experienced the time required for deprescribing in the PRIMA-eDS study higher because they conducted CMRs more often and experienced a larger time requirement for communication with the patient and the shared decision-making process.
Some barriers to deprescribing brought up in a prior qualitative investigation were only mentioned by a minority of the surveyed GPs, such as the deviation from standard therapy. 21 Guidelines usually advise GPs to provide standard therapy, but guidelines rarely take old age or multimorbidity into account. 4 In a qualitative SR on perceived barriers and enablers to reducing potentially inappropriate medications, physicians found guidelines to negatively impact on deprescribing, as they often feel compelled to adhere to guidelines. 34 Furthermore, we investigated whether personal scruples could hinder deprescribing, which GPs denied in this survey. A similar barrier namely that "prescribing is kind and meets needs" 34 was found by Anderson et al, 34 reflecting cultural barriers to not giving a drug. It looks like GPs in our study did not have the feeling of needing to prescribe and did not have any cultural or personal barriers toward deprescribing in these older polypharmacy patients.
Previously, we discussed the importance of adequate and reliable recommendations as an important factor for CDSS acceptance. Apart from hindering the use of the CDSS, incorrect recommendations can obviously also directly impact on deprescribing. Even though in the prior qualitative investigation doubts were expressed as to the correctness of the recommendations, 21 this barrier was not confirmed by this survey.
Regarding the future implementation, the issue of time was an essential component for the GPs. The prior qualitative investigation revealed that the PRIMA-eDS tool as it is now is too time-consuming. 21 Interestingly, GPs did not rate reimbursement as important, though complaints about insufficient reimbursement for caring for multimorbid older patients were brought up in other studies. 4, 35 One has to note though that time and reimbursement are closely linked, as increased reimbursement could enable GPs to take more time for their patients. 34 
Implications for future implementation and use
Although the PRIMA-eDS CMR can support GPs in reviewing medications, the process of deprescribing still takes time. This study underlines the importance of a shared decision-making process in deprescribing, which is particularly time-consuming. The PRIMA-eDS CMR supports GPs in reducing drugs and in quickly obtaining relevant, useful, and reliable information about medications for complex patients. Future developments of the PRIMA-eDS CMR should focus on how to reduce time to conduct the CMR and link it to electronic health records. Additionally, healthcare systems should allocate enough resources for deprescribing, so that CMRs like PRIMA-eDS can be conducted and properly used to provide highquality care for older multimorbid patients. In addition, efforts should be made to enhance coordination and communication between the various physicians involved in caring for a patient so that all relevant information is known to the GP.
Methodological considerations
To achieve a high response rate, we kept the questionnaire short, using only a minimum number of questions and measuring each item by 1 variable only. This was good for the conduct of the survey and the response rate, but it lowered measurement specificity. We structured the online questionnaire the way that physicians were obliged to answer completely or to stop, whilst in the paper-based version questions could be skipped. In Germany and Austria, only the paper version of the survey was used, as the study centers believed that this would achieve the highest response rate. In the United Kingdom and Italy, the survey was mainly conducted online. We sent the paper version to those that did not fill in the survey online. GPs in this study were already preselected as voluntary participants of the randomized controlled PRIMA-eDS trial and do not necessarily represent the whole population, as they are more likely to be interested in polypharmacy and the use of CDSS. Nonetheless, they are an international population and are highly important for future implementation. Furthermore, one has to note that the analysis was done exploratory without correcting for multiple testing. Thus, significant results need to be interpreted with caution.
CONCLUSION
The PRIMA-eDS CMR was used by the majority of GPs. Generally, GPs regarded the CMR as useful for GPs' decision making, providing reliable and appropriate recommendations. However, recommendations were not always perceived as practicable and a large proportion of the recommendations were not implemented. Those who did not discuss medications with their patients probably did not cease any drugs. There are several barriers that hinder GPs in following the CMR recommendations such as that the medication is perceived as necessary or that alternative treatments have been tried. Time was considered to be the most important factor for future implementation; thus, further development should focus on how the PRIMA-eDS tool could become more time efficient. Despite the difficulties in deprescribing, many GPs would like to use the CMR in the future, if it was part of their electronic health record.
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